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Alternatives to ladders and platforms for inspection 
and maintenance of elevated flare tips 


Flare systems are used in refineries and chemical plants as a 
last line of defense for the plant by burning all unwanted gases 
and liquid during any upset or emergency condition. As flare 
systems are key safety equipment for processing plants, they 
must be adequately maintained through periodic inspection, 
with minimum time out of operation. 

The traditional design of elevated flares uses ladders and 
platforms throughout the stack to access the flare tip for inspec¬ 
tion and maintenance. Many plant owners still utilize this tradi¬ 
tional design. However, considering other means for inspection 
and maintenance of flare tips during basic engineering could re¬ 
duce the extent of intermediate ladders and platforms required 
to access flare tips. 

This article describes various methods to access elevated flare 
tips for inspection and maintenance. These methods also pro¬ 
vide benefits, such as enhanced safety for inspection and mainte¬ 
nance teams and reduced maintenance time. Two case studies il¬ 
lustrate potential cost savings based on in-house estimates from 
the optimization of intermediate ladders and platforms. 

Introduction to elevated flares. An elevated flare is the 
most commonly utilized flare system in a refinery or a chemi¬ 
cal plant where the waste gas stream is fed to a tall stack and 
is combusted at the tip of the stack. The flare burns all waste 
hydrocarbons in a safe, reliable and efficient manner before dis¬ 
charge into the environment. 

The flare must remain in operation at all times to mitigate 
any upset condition or emergency situation at the plant. This 
can result in substantial deterioration of the flare tip due to con¬ 
tinuous operation at high temperature. As a result, the flare tip 
requires inspection and maintenance at regular intervals in the 
shortest possible time span to keep it permanently available for 
the safety of the plant. 

Elevated flares are further categorized by the type of stack 
supports 1 : i.e., self-supported, guy-wire-supported or derrick- 
supported (FIG. l). 

An elevated flare tip must be inspected during planned shut¬ 
downs every 3 yr-5 yr. Flare tips do not usually require much 
maintenance, as the flare tip is a simple pipe or shell that is open 
to atmosphere. Flare tip maintenance includes replacement 
with a new tip after several years of material corrosion and dete¬ 
rioration due to very high temperature. Auxiliary components 
such as the pilot, the thermocouple and the aircraft warning 
lights, which are located near the flare tip, require frequent in¬ 
spection and maintenance. 


The majority of the elevated flare system uses conventional 
ladders and platforms to access the flare tip for inspection and 
maintenance work. A full platform is provided near the tip, 
along with intermediate platforms and ladders from the grade 
to the flare tip. This conventional method not only adds sub¬ 
stantial cost as the stack structure becomes more rigid, but it 
also poses safety threats (fall hazard) for maintenance person¬ 
nel working at high elevation. 

Another safety hazard is ice on the platforms in winter. In 
cold weather, ice can form on the access platforms at the top of 
the flare due to strong winds, freezing rain/snow and motive 
steam. Unsafe conditions are created due to the risk of falling ice 
blocks and excessive loads on the stack at elevation. 

Another important aspect is the limited time available for 
inspection and overhaul of flare tips. The flare system is the last 
equipment to be taken out of operation during regular shut¬ 
down for maintenance and the first equipment to be started 
when plant operation resumes; therefore, only a small window 
is available to carry out inspection and maintenance of flare tips 
during regular plant shutdown. Accessing flare tips by ladders 
and platforms increases overhaul time, thereby increasing plant 
shutdown time and resulting in production losses. 


Alternatives to ladders/platforms for flare tip access. 

A flare tip grants access for inspection and maintenance of auxil¬ 
iary components—i.e. pilots, thermocouples and aircraft warn- 
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FIG. 1. Stack support types for elevated flares. 
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ing lights. These items should be retractable, making them ac¬ 
cessible from the grade for inspection and maintenance. Other 
alternatives for access include crane, rope, helicopter, retract¬ 
able (demountable) flare tip and drone cameras. 2 

Drone cameras can provide a safe, reliable and economical 
method of inspection for the flare tip while in operation ( FIG. 2). 
An un-crewed aircraft installed with a high-definition camera is 
used for visual inspection of the tip. The camera is equipped 
with a high-zoom feature that enables a clear picture to be taken 
from a safe distance at any angle. In this way, a team consisting 
of the drone operator and the flare inspector can gain a clear 
view of the operating flare from the ground (FIG. 3). 

This remote inspection helps maintenance teams in advance 
planning for the scope of remedial work on the flare system 
during planned shutdown. In lieu of a remote check, the main- 



FIG. 2. Drone cameras provide a safe and economical method of 
inspection for flare tips while in operation. 



FIG. 3. A drone camera’s high-zoom feature enables a clear picture to 
be taken of a flare tip from a safe distance. 


tenance team must physically access the tip during shutdown, 
when the flare is out of operation, which causes delays in the 
maintenance schedule. 

These access alternatives can be discussed with the client 
at an early stage of flare design (front-end engineering design 
or basic engineering) to finalize the extent of ladders and plat¬ 
forms for tip access, instead of providing ladders and platforms 
along the full height of stack. 

Case studies for flare access. Two cases follow in which 
studies were carried out for the optimization of ladders and plat¬ 
forms on a stack during basic engineering of an elevated flare sys¬ 
tem. These studies resulted in a significant reduction of interme¬ 
diate ladders and platforms. The ladders and platforms along the 
full stack height could have been avoided in these scenarios by 
considering other methods to access the flare tip for inspection. 

Case 1: Guy-wire-supported stack. A self-supported or guy- 
wire-supported flare stack is usually provided with ladders and 
platforms to access the flare tip for inspection and maintenance. 
A study was done on a 50-m-tall flare stack to reduce the shut¬ 
down time for inspection and maintenance work on the flare tip. 

Drone camera, helicopter, rope access and crane were the 
feasible options by which the flare tip could be accessed in the 
shortest time. The use of a drone camera for inspection and a 
crane to access the tip were shortlisted as being economical and 
safe options, due to the relatively low height of the flare stack. A 
360° platform, to be accessed by crane, would be required at the 
flare tip for the demounting operation. 

Pilots, thermocouples and aircraft warning lights were ac¬ 
cessible from the grade for inspection and maintenance; there- 



ladders and platforms from grade to the flare tip 

FIG. 4. The elimination of some ladders and platforms from the 
flare tip inspection resulted in substantial cost savings. 
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fore, intermediate ladders and platforms from grade to the 
flare tip would not be required (FIG. 4). An in-house estimate 
resulted in potential cost savings of approximately $75,000 by 
removing the intermediate ladders and platforms from grade 
to the top platform at the flare tip. 

Case 2: Derrick-supported stack. Another scenario con¬ 
sidered tall flare stacks that are derrick-supported. Derricks 
can support a single or multiple flare stacks. The need for 
multiple flare stacks installed in a single derrick can be due to 
several factors: 

• The flare system must be 100% available for continuous 
operation and, therefore, must be provided with equal 
spare flare stacks—i.e., one working and one on standby 

• Multiple flare systems are installed in a common derrick 

• A combination of the above factors—i.e., multiple flare 
systems with a common spare. 

A derrick with multiple stacks should be demountable to al¬ 
low maintenance by retracting the flare tip to grade without in¬ 
terrupting the operation of adjacent stacks. A common winch 
skid for demounting the tip should be considered in basic de¬ 
sign. In such a scenario, ladders and platforms are not needed 
for the full height of the flare stack. Instead, these flare systems 
can be provided with the highest working platform per the re¬ 
quirements of the demounting operation. 

Several aspects should be considered during basic engineer¬ 
ing of derrick supports for multiple flare stacks for the removal 
of intermediate ladders and platforms between the highest 
working platform and the flare tip. These aspects include: 

• The flare stack, flare tip and other components 
(thermocouple, pilot, aircraft warning lights, etc.) 
must be retractable as per the basic design. 

• Multiple flare systems may be installed in a common 
derrick; therefore, it is unlikely that all of the flare 
systems will be simultaneously shut down to carry out 
inspection and maintenance of flare tips. 

• A spare stack may be considered to ensure the permanent 
availability of the flare system. In the examined case, 

the flare tip requiring maintenance was determined to 
be inaccessible during operation, as it posed a safety 
hazard to maintenance personnel due to the high thermal 
radiation of the neighboring stack. 

• The use of a drone camera to inspect the flare tip without 
interrupting flare operation should be considered. 

• The derrick design should consider a demounting system 
for retracting the flare tip to grade for maintenance work. 
A winch skid for mounting/demounting operation 
should be provided. 

A study of these key points on a 150-m-tall, derrick-support¬ 
ed, multiple-flare system shows that the derrick would require 
ladders and platforms up to 50 m in height for facilitating the 
demounting of the flare stack and tip. This requirement could 
avoid the need for intermediate ladders and platforms for a 
height of 100 m. An in-house estimate for this design shows po¬ 
tential saving of approximately $300,000 per derrick. 

If a derrick has a single stack, then inspection by a drone 
camera is the economical option without interrupting the flare 
operation. The thermocouple, pilot, aircraft warning lights, etc. 
should be retractable, as per basic design. Demounting the flare 
tip for maintenance can be achieved with several methods: 


• A crane or helicopter, depending on the flare tip elevation 
from grade. A 360° platform will be required at the 

flare tip for both cases. 

• A demounting system—i.e., winch skid. 

The selection of any of the methods detailed in the aforemen¬ 
tioned case studies depends on an economic analysis and should 
be discussed with the client at an early stage of engineering. 

Recommendations. A flare designer should consider all avail¬ 
able methods to access the flare tip for inspection and mainte¬ 
nance and should discuss these methods with the client at an ear¬ 
ly stage of engineering, preferably during front-end engineering 
design. These considerations and discussions will help optimize 
the extent of ladders and platforms needed to access flare tips, 
thereby ensuring the safety of maintenance personnel, decreas¬ 
ing total overhaul time and reducing maintenance costs. HP 
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